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ABSTRACT 

The Cretaceous succession of the Mangyshiak Région is reviewed. Two pe- 

riods in the geological history of this région are recognised. Sedimentary 

units are determined for period on the base of derailed stratigraphy. UsuaJly 

the units are separated by unconformities, differing in range and significance. 

The time of terrigenous sédimentation extends from the earliest Cretaceous 

to the early Turonian, The Neocomian succession was lormed under chan- 

ging Tethyan/Boreal influence. The main interruption in marine sedimenta- 

tion took place in the early Hauterivian (which is probably missing in the 

region)-Barremian interval, during which continental sédiments were deposi- 

ted. Aptian to early Turonian deposits were formed within the European 

Palaeobiogeographical Région with a few Boréal invasions. The time of car¬ 

bonate sédimentation in the “Chalk sea” Basin of the European 

Palaeobiogcographic Région began in the late Turonian and continued 

through the Maastrichtîan. 
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RÉSUMÉ 
Les unités sédinicnMires crétacées de la péninsule du Man^'shlak (Kazakhstan 
occidental). 
La série crétacée de la région du Mangyshlak est revue. Deux périodes dans 

l’hisroire géologique de cette région sont reconnuCvS. Les unités sédimeniaires 

sont déretminées sur la base d’une stratigraphie détaillée. Habicuellcmeni, les 

unités sont scparée.s par des di.scordaiice.s, d’%e et de signification différents. 

La sédimentation terrigène s’érend du Crétacé basal au Turonien inférieur. 

La succes.sion du Néocomlen .s’est formée sous le changement d’influence 
boréale-réthysienne. La principale interruption dans la sédimentation marine 

a lieu dans rintervalle de I I lauterivien Inférieur (qui manque probablement 
dans la régionj-Barrémien, durant lequel se déposent des sédiments conti¬ 
nentaux. Les dépôts de rAlbien-ruroiiieii înléricur se M»nr formés dans la 

province palcobiogéographiquc européenne avec quelque.s inva.sions boréales. 
La sédimentarion carbonatée du bassin de la » Mer de la craie ) du bassin 

paléobiogéographique européen débute au rutonien supérieur et se poursuit 

pendant le Maastrichtien. 

INTRODUCTION 

This report includes biostratigraphic data 
concerning Cretaceous high resolution stratigra- 
phy of tlic Mangyslilak Mountains (Fig. 1). The 
data werc collected diiring their field trips by 
Naidin, Beniamovskii and Kopaevich (1980- 
1986), and by Barabo.shkin (1989-1995). Thcy 
were impicmented by data from the gcological 
literature. 
The stratigraphie data are based or correlatcd 
with the standard biostratigraphical scheme for 
western "BorcaJ’* turope, taken from recent 
publications (Carter & Hart 1977; Robaszynslci 
et al. 1982; Birkcliind et al. 1984; Wood et al. 
1984; Robaszynski 1987; Schoenfeld 1990; 
Rawson et ai 1996). We are not discussing 
details and problcms of ihese stratigraphie corré¬ 
lations, which fall outside ihe scope of the pré¬ 
sent report. 

STAGE BOUNDARIES 

Investigation of palaeogeography and 
sequence/evenc stratigraphy must be based on a 
précisé and reliable zonal stratigraphical scheme 

wirh preferably a wide corrélation potential. For 
their investigations, rhe prevîous Russian authors 
bave used the standard zonal scale for the Lower 
Cretaceous (Luppov (?/. 1976, 1983, 1988; 
Saveliev 1992; Baraboshkin 1992, 1996, 1997) 
and for rhe Upper Cretaceous rhe stratigraphical 
scheme of the Mangyshlak, where the loraniini- 
fera zonal scheme is closely correlated wirh zonal 
schemes based on macrofauna (Naidin et al. 
1984a, K 1995). 

Lower Cretaceous 

The Lower Cretaceous of Mangy'shlak is charac- 
terised by a terrigenous déposition In shallow 
water ro near-shore and continental environ- 
ments. The stratigraphy of the Lower Cretaceous 
of Mangj^shlak is based mainly on ammonite dis¬ 
tribution (Fig. 2). It was mainly devcloped by 
Semenov, Luppov, Sokolov, Saveliev, Bogdanova. 
The biosrrarigraphic scale based on bivalves is 
particularly iiseful and was devcloped by 
Mordvilko, Nikiiina, Saveliev, Bogdanova. The 
forarninifera scale resulis from research by 
Myatlyuk and Vasilenko. Application of a fora- 
minifera .scale is limitcd foi the Neocomian 
because of stroiig faciès control, but is very useflil 
for the Aptian-Albian interval. 
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Cretaceous of Mangyshlak 

Rg. 1. — Geological map of Mangyshlak. 

The Jurassic/Cretaceous boundary coinddes with 

a major unconformity. Berriasian sédiments are 

represented by a shallow water sandy-silty succes¬ 

sion, with mari and limestonc intercalations, and 

oysrer banks. Thcsedimems are irrcgularly disiri- 

bured because of lacer érosion. The Jurassic/ 

Cretaceous boundary in Mangyshlak is determi- 

ried by the appearance of ammonites of rhe 

Tethyan family Berriasellidae: Riasamtcs Spath, 

Neocosmoceras Blanchec, Subalpinitcs Mazenot, 

etc. and of some représentatives of the Boréal 

family Craspedltidae.- Siiritcs Sasonov (Luppov et 

al. 1988). The bentbic assemblage aiso concains 

U mixture of Boréal and Tethyan bitMives, gastro- 

pod.s, bracliiopods and orher launa: Buchia voR 

gensis (Lahusen), B. okensis (Pavlow), B, unci- 

toîdes (Pavlow) (Boréal); Myophorella loewinsnn- 

Icssingi (Rcnngartcn), Ruiitrigonia laevisrnla 

(Lycett) (Tethyan) and others. It is interesting, 

that foraminifera data demonstrate the absence 

of Boréal éléments (Luppov et al. 1988). The 

fauna indicates the presence ol the upper 

Berriasian only and the absence of the Volgian to 

middie Berriasian intcrval. The faunal assem¬ 

blage ÀUggesrs thar marine conditions disappea- 

red near the Jurassic/Cretaceous boundat) ̂and 

after a short Tethyan traiisgres.sion, Boréal water 

penetrated in the area. 

The base of chc Valanginian is marked by an cro- 

sional unconformity and by the presence of 

phosphoritic conglomérâtes, h was recognised by 

the appearancc of Boréal Valanginian ammonites 

and buchiids. Valanginian sédiments were for- 

med in shallow water environmcnt.s. Tlicy are 

represented by various terrigenous faciès with 

intercalations of carbonates. The Valanginian is 

characcerised by tlic development of a Boréal 

ammonite fauna: Nikltlnoceras Sokolov, 

Polyptychites Pavlow, Dichotomites v. Koenen 

(Luppov et ai 1983). There is the only évidence 

lor die presence of Icthyan iauna is the upper 

Valanginian ammonite Neohoploceras sp., figured 
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Fig. 2. — Ammonite zonation of Lower Cretaceous of Mangyshiak. Stars mark ammonite zones, revised or proposée! for the first time 

in this paper. 
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Cretaceous of Mangyshlak 

from Mang\'.shlak by Gordccv {1971). The ben- 

chic assemblage is rnixed and contains both 

Boréal and Terhyan éléments, bivalves: Buchia 

keyserlin  ̂(Lahusen), 5. sibirica (D. N. Sokoiov) 

(Boréal), lotrigonia sca^iha (Agassi/), Litsch- 

kovin'tgonia tcfnihuhenulata Saveliev; corals: 

Thamnastvria digitata I-romeincI, Siereocoenia 

colUrmria (Fronientel) (Tethyan). 

The Vidanginian/Hauterivian boundar}'  ̂is very 

difficult to reœgni.se in Mangyshlalc, and in the 

whole Peri-Caspian Région. The lower 

Hauterivian was traditionally described from 

Mangyshlak according to Saveliev. He cited 

records of Dichotoniites hïdkhuUnnus (kcynierie) 

(Saveliev 1958; Saveliev & Vasilenko 1963). 

According to up-co-date interprétation, this 

ammonite should bc referred to the upper 

Valanginian of mainly Boréal Province. Luppov 

et al. (1983) referred shell-rich beds and sand- 

stoncs to the Idautcrivian on the base of dïe pré¬ 

sents of the brachiopods Cyclùthym irregularis 

(Pictec). C gillierani (Pictet) and of the corals 

Actinostreâ cotliculosa Traulschold (in East 

Karatau). The only record of the lower 

Hauterivian Lyticocerus sp. us from the Peri- 

Caspian Région (Koltypin 1970). We assume 

that this idcmification was a erroneous, because 

the inadéquate underscanding oi Lyticocerus 

Hyatt, 1900 in the stratigraphie litcraturc of chat 

time. If  this were the câsc ihcn thcrc is no real 

évidence for the existence of lower Hauterivian 

sédiments in that area. The ochcr rcason for the 

absence of lower Hauterivian in Mangyshlak is 

the general palaeogeography. SedinientLS of chat 

âge are missing over rnost of the Russian 

Platform (In the north), in the norihern part of 

the Scythian IMarform (to the wesr); in 

Kazakhstan and Turkmenia (to chc south-cast) 

rhey are présent mainly in continental faciès. In 

the Tuarkyr area (situaied between the Great 

Balkhan and Mangyshlak) the lower Hauterivian 

is also missing. This is supported mainly by 

oscracod data (Aleksceva et al. 1972). 

The presence of upj)er Hauterivian in 

Mangyshlak is can bc disctisscd, but is more 

plausible, bccause .sédiments of that age cover the 

eastern part ol the Russian Platform (including 

the Peri-Caspian) and the Scythian Platform. It 

is possible that part of the continental red-colou- 

red unit (Barremian, according to tradicional 

stratigraphy) belongs to chc upper Hauterivian as 

was suppused by Saveliev & Vasilenko (1963). 

The Haucerivian/Barremiuti boundary is noc 

characterised by ammonites in Mangyshlak. 

Usuallyin the Peri-Caspian area the boundary is 

placed ar the disappearance of the upper 

Hauterivian Boréal ammonites Simbirskitcs 

Pavlow and Craspedx}dhcus Spath and the appea- 

rance of the beleinnite Oxyteuthis Siolley. The 

Barrernian age of red- and rainbow-coloured 

sands, silts ând clays (Kugüscm Formation) is 

supported by a spécifie foraminiferal assemblage: 

Cyroldhwides sokolovae Mjatliuk and Conorbi- 

nopsls hanemicus (Mjatliuk) by comparison witb 

Peri-Caspian sections (Myatlyuk 1980) and by 

ostracod data (KorockoV & Shilova 1982). 
Sedinicnts of that type are widely distributed in 

the 'iuranian Platform area. Ir was the time of 

séparation from the Russian Platform Basin cnii- 

sed by sca-level fil]  and followed by the fresh- 

ening of the water. 

The Barremian/Aptian boundary is recognised 

more easily in the région by the appearance of 

rbe lower Apriaii ammonite Deshayesites 

Kasansky. The ba.se of the Apdan coïncides witb 

a régional transgressive surface and condensed 

beds with Deshayesites deshayesi (Lcymcric in 

d’Orbigny), A dechyl (Papp), Tropaeum sp. and 

orher norrhern Tethyan fininal éléments (SavelicA'  ̂

&: Vasilenko 1963). The Aptian succession is 

reprcsenied by a sandstone-.sili.stone shallow 

marine unit witb clays at the base, containing 

niimerous sniall unconformiiies. The thrcc 

Aptian substages are pre.sented in this area, but 

the upper Aptian succession is condensed in rbe 

basal phosphoric horizon of the lower Albian. 

The ammonite assemblage kaown Irom 

Mangyshlak {Deshayesites Kasansky, Parahoplites 

Anthula. F.pichelaniceras Casey, Acanîbohoplites 

Sinzow) demonstrates rbe influence of norrhern 

Tethyan water. 

The Aprian/Albian boundary is deflned ai ihc 

base of Leyrneriella rardefutrata zone, which is 

widely disrributed in the région. The Alhian suc¬ 

cession is formed by shallow-marinc and near- 

shore terrigenous deposirs. Il was investigated in 

detail (Saveliev 1973, 1992). Records of 

Arcthoplites jachromensis (Nikitin) rogether with 
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leymeriellids (Saveliev 1*^73) arc very important 

for characterising the short-ccrm influence ol 

Boréal scas and rhis taxon is a good for correla- 

ting Arctic and Tethyan scales (Baraboshkin 

1992, 1996). The launal assemblage is very rich 

in ammonites and contains mainly European 

forms {Lcymcriella Spath. SoHnenitnt Bayle, 

Otohoplitcs Steinmann, Hoplites Neiimayr, 

CallihopUtes Spath, etc.). The Tethyan influence 

is clearly visible in ihe lowêr Albian {Douvil’  

leiceras Grossouvre abundance), lower middle 

Albian (appearance of rare Lyellicems) and from 

the middle iipper Albian onv^ards (where 

Mortonlcerus Meek, Stoliczkaia Neumayr and 

heteromurphs occur frequently). At tfic saine 

time, an endémie évolution took place (the lower 

upper Albian. wlien Semenaintes Clasunova was 

widely distributed). The launal distribution indi- 

cates a relative sea séparation. The Albian succes¬ 

sion is Very complote in terms of ammonite 

stratigraphy (Saveliev 1992), but contains niime- 

rous small stratigraphical gaps, marked usually 

by phosphorites. The style of déposition during 

the Albian changed from shallow open marine in 

the beginning to near-shore in the end ty'pical for 

Peri-Caspian (Baraboshkin 1996, 1997). The top 

of the Albian is regionally eroded and some of 

the Albian ammonites are found reworked, in 

condensed basal phosphoritic horizon of lower 

Cenomanian. 

Upper CRi-iACEOiis 
The Cenomanian/Turonian boundary is at the 

top of dic Sciponocertis p'avilâ zone. The belcmni- 

te Praeactinocamitx plenus (Blainvillc) is aiso cha- 

racteristic for the terminal part of the Ceno¬ 

manian. The lower Turonian boundary position 

practically corresponds to appearance ol the 

Mytiloides inoceramid I incage and this level is an 

event which can bc iraced throughout the 

Tethyan and Borcal rcalms. 

The Turonian/Coniacian boundary coincides 

with the First appearance of (Zremnoceramus 

Yotundütm {%emu Tfôgcr non Ficgc; Kauftman et 

al. 1996). This level is lower than the firsc 

Cremnonrantus deformis (Meek), which was men- 

tioned in previous Russîaii scheme.s. 

The Coniaciaii/Santonian boundary coincides 

with the base of the Cladoceramus undulatoplica- 

tiis zone. It is a very good level, hecause the 

remains of this taxon is very easily identified, 

1 he Santonian/Campanian boundary is at the 

base of the Goniotenthh granidaui tjiuidnua zone 

Ln Avestern “Borcal” Europe. This level coincides 

almost exactiy with the disappcarance of 

MarsiiPites testudinariîis {Sch 1 othcim) in 

Mangyshlak as elsewhcre. Zonal species of 

belcmnites not been lound here. Gonioteuthis 

Bayle species do noi extern to the easr beynnd 

the Donecs Basin. Assemblages of other belem- 

nites, Aitinoaimdx latvigatus Arkhangelsky, 

détermine the âge ol this Interval as early 

Campanian (Naidin et 1984b). 

The Campaniau/Maastrichrian boundar)' ̂is very 

sharp: mass fîndings ol Belemnitella langei 

Jelerzky group are suddeuly teplaced by mass fin- 

dings of Belemnella. 

The Maastrichvian/Danian boundary is very 

sharp aIso, because a stratigraphical gap is présent 

and shown by the disappcarance of many macro- 

fauna) groups: ammonites, belentnices, inocera- 

mids. 

The micropalaeontological scheme for the Upper 

Creiaceous of Mangyshlak is very derailed and 

contains 26 foraminiferal subdivisions (Fig. 3). 

The identification of zones is based on rracing 

species assemblages. At different time intervals 

the représentatives of different généra took a lea- 

ding stratigraphie signrficance: Gavelinella 
Brotzen for the Cenomanian/Turonian, Sten- 

sioeina Broizen for ilie Couiacian-Saruonian, 

Botiinnoides Cushman for the Campanian/ 

Maastrichtian. 

The corn mon occurrences of Gavelinella cenoma- 

nica (Broizen) and Rotalipora appeninnka (Renz) 

arc relcrred to the lower C^cnomaniaii, and 

appcar.mce ol Lingolagavelinellti glohasa (Brotzen) 

is rclatcd to the middlc-upper txnomanian. 

The lower Ilironian inten'al ofioniminifera évo¬ 

lution is marked by the présence of large 

Hedbergella Broennimann & Brown and Whitei- 

nella Pessagno (zone à Grandes Globigcrincs »), 

whilc the middle-uppcr Turonian interval is 

determined by appearance and évolution of 

Margsnotruncana sp. and Gavelinella monilifor- 

mis (Reuss). 

l'he abundaiice of Mitrginotruncima Hofker or 

“Grandes Rosalines” increases ncar the Turonian- 
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Crecaceous of Mangyshlak 

Coniacian boundary deposits. This boundary is 

determined by the mass appearance of 

Gaveli ne Ha p raei nfrasa n ton ica ( M j a 11 i u k ) 

(- G. afF, vombensis). Remsella kelleri Vassilenko 

and also by small Stemioeina. Mass occurrence of 

rypical Stensioehui gramdata granulata ( Olbcrtz) > 

GaveVmella thalmanni (Brotzen)> G, imnbemis 

(Brorzen) (= G. infrasantônica). Osmgtdatia ivhi- 

tei whitei (Broizen) are à lypical for the upper 

Coniacian. Stemioeina excalpui exculpta (Reuss) 

appcars in the terminal part of the Coniacian 

and is cspccially numerous in the lower San- 

tonian. 

The Santonian/Campanian boundary is conside- 

red to be wirhin the Bolivinoides strigillatus zone. 

The appearance and mass occurrence of 

Stensioeina pommerana Brotzen, Gawliyiella cle- 

mentianii clemtntiana (d’Orbigny), Bolivinoides 

decoratus (Joncs) are typical for the lower 

Campanian, thosc oi Brotzenella monterelemis 

(Marie) for the middie Campaniaiv The upper 

Campanian is determined by the appearance of 

Cihicidoides voltzianus (d’Orbigny) followed 

by Bolivinoides draco miliaris Hütermann &c 

Koch, Bolivina kalifiini  (Vassilenko) (= B. menu- 

sata (Reuss), narrow spécimens), upwards by 

Brotzeîiella taylorensis (Carsey) and in the most 

terminal part by Angulogavelinella gracHis 

(Marsson). 

The Campanian/Maascrichtian boundarv' ̂is deter¬ 

mined on the basis of the appearance of 

Ncoflahellina rettculata (Reuss) and Bolivina decur- 

rens (Ehrenbetg), but also on the présence of 

A^vmàdim AngulogaveltnclLt gracîlis (Marsson). The 

middie part oi the lowet Maastrichdan is ditferen- 

tiared by Brotzenella compLinata (Reuss) and the 

upper part by Bolivinoides draco draco (Marsson) 

and Anonialinoides subcarinatus (Cushman & 

Deaderick). The upper Maasrrichtian is characte- 

rised by the appearance of Brotzenella praeacuta 

(Vassilenko) and of Anonialinoides pinguis 

(Jennigs) and in ics terminal part by the of occur¬ 

rence of Hanzmma ekblomi (Brotzen) and of 

Pseiidatextiilana elegans (Rzehak). 

This stratigraphical schemc allows corrélation of 

ail Upper Cretaceous sections in Mangyshiak 

wirh chose of many areas of western part of 

"Boréal" Europe; Anglo-Paris Basin, western 

Germany and lowland part of Poland. 
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THE SUCCESSION OF SEDIMENTARY 

UNITS 

‘‘Sedimentary units” stand for relatively confor- 

mable succession of genetically related strata 

bounded at the top and base by utteonformities 

or by corrélative conformities. 'Phis is a modifica¬ 

tion of an earlier usage by Sloss (1976), There 

are many dilferent visible and invisible gaps and 

unconfurmities in the investigated area (Savcliev 

1971; Naidin 1987; Naidin & Kopacvich 1988). 

LoWHR CrF.TACROUS SF.DIMEIsriARV ÜNITS 

The Lower Cretaceous succession contains many 

different stratigraphical gaps and several large 

unconformiries- Mosily they are erosional in ori- 

gin because of shallow conditions of the whole 

succession. The main gaps and flooding surfaces, 

which separarc different sedimencary unies, could 

be determined in the following leveis (Fig. 3). 

The lower Berriasian; a gap appeared during 

significant palaeogeographical rebuiîding and 

interrupting of sédimentation. Hencc, an uncon- 

formity is visible at the base of che upper 

Berriasian (it overlies different parts of the 

Mesozoic or Palaeozoic sequence). There are 

many small gaps inside the Berriasian interval 

which are only of local signifiçance. 

The gap and unconformity berween the upper 

Berriasian and lower Valanginian extend over 1- 

2 ammonite zones. Usually, this Icvel is marked 

by erosional surface with phospliorîtcs. Also typi- 

cai for Mangyshiak is that the lower Valanginian 

overlays the Middie Jurassic, and highly conden- 

sed phosphoric horizons were deposited. The 

highest condensation is seen in the Nikitinoceras 

hoplitoules zone, but the base of the Valanginian 

(-an analogue of the Neotollia klimovskiensis zone 

ofSiberia) is missing. 

In the Valanginian-Barrcmian interva] a hiatus 

includes the complété lower Hauterivian. The 

gap is usually indicated by a tbin b.isal level with 

phûsphorites, softground and an ero.sional surfa¬ 

ce development. The existence and complereness 

of other parts of rhe Hauterivian/Barremian suc¬ 

cession is under discussion and needs additional 

palaeotuological evidence. 

The Barremian/Aptian boundary hiatus extends 

over 1-3 ammonite zones. It is represented by a 
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Symbol Zone 

Hamawaia ekblomi, Anomalinoides pinguis, Gavelinella ex gr. danica, Pseudotexîularia varians, P. ele- 
gans 

XXVI  

Brotzenella praeacuta, Cibiddes kurganicus, Gavelinella perfusa, Tappanina selmensis XXV  

Bolivinoides draca draco, Colelfes crispas. Gavelinella rnidwayensis. Sfensioeina caucasica XXIV  

m,2 Brotzenella comptanata. Spjrvplectawmina suiuraiis. Gaveltneila weilen. Anomalinoides suùcarinatus, 
Bolivtna incrassata incrassata, B. incrassata crassa 

XXIII  

Angutogavelinella graciUs stellaria, Neoflabelitna reticuiata. Osangulans nava^oana, Gyroidina globo- 
53. Cibicfdpides bernbw. Bolivina decurens, Bolivinoides deticafulus. B. petersscmi, Reussella minuta 

XXII  

cPa" Brotzenella (aylorensis. Neoflabeilina praereliculata, Bolivina incrassala incrassata, Pseudouvigerina 
chstata, Bolivinoides giganievs 

XXI  

cPa  ̂ Bolivinoides draca miliêris. Bponides frankei, E conspectus, Gavelinella cayexi mangyshiakensis, 
Bolivina kalininl. Gemellides ordnus, Rugagfobigerina rugosa 

XX 

cPa’ Cibicidoides voiUianus Heterostomella foveofata, Plectina ruthenica, Globoratalites emdyensis, 
Gavelinella clementiana laevigata. Globolrvncana worozovae 

XIX  

CP2 Brotzenella monterelensis, B. rrrenneri, Gavelinella clementiana usakensis, Arenobulimina convexoca- 
merata, HelerostomeHa praefoveolata, Orbignyna sacheri. 0. ovata, Voloshinovella tertia. V. laffitei 

XVIII  

cPi"(up) Cibicidoides aktüiagayenais, Ptectha convergeas XVII  

CPi3(|oWj Cibicidoides temirensis. C. montanus. Eponides biconvexus. Bolivinoides laevigalus laevigatus. 
Boiiviniteffa galeata 

XVI  

CPi2 Bolivinoides decoratus decoratus, B. granulatus, Osanguiaria cordienana, Globigerinelloides volutus XV 

cp,' Gavetineila clementiana clementiana, G. dalnae Neoflabellina nigosa, Stensioeina pommerana, 
Reussella pseudospinulosa. Bolivinoides laevigalus finitima. Globotruncana area 

XIV  

sVcp,* Bolivinoides strigillatus, Ataxophragmium orbignynaefonmis, Gavefinella stelligera, Globotruncana arca- 
formis 

XIII  

Stj Osanguiaria whttei potycamerats. O. whitei crassa, 0. wnîtei wnitei. GaveJtnetla ex gr. stelligera. 
Cibiddes excavatus 

XII  

St, Stensioeina granulata perfecta. S. granulata incondita, S. exsculpta gracflis XI 

cnj-st, Stensioeina exsculpta exsculpta, Gavelinella vombensis, G. umbilicatula, Cibicidoides enksdalensis X 

CRa Stensioeina granulata granulata. Spiropieciammina embaensis. Valvulineria iaevis. Gyroidina turgida, 
Qlûborotaktes rnicheiinianus. Osanguiaria whitei whitei. Gavelinella vcmbensis{= ̂G. infiasantonica), 
G. Ihalmanni, G. costulata. Bolivinjta eleyi 

IX 

cni Reuasella kelleri, Gavelinella praeinfrasantonica, Gavelinella kellerl, G. costulata, Stensioeina granulata 
kelleri. Margmotruncana coronala 

VIII  

Ataxophragmium nautiloides. Gavelinella ex gr. costulata, Cibicidoides praeeriksdalensis, 
Marginotruncana æmi 

VII  

«2 Gavelinella monitiformis, G ammonoides. Spiroplectammina praeionga Gaudryina vahabUis, 
GloborotaiitQS mulUsephts, Reussella carinata. Marginotruncana iapparenli, M. marginata, Hedbergella 
agalarovae 

VI 

ti(up) Cloborotalites hançensis. Spiroplectammina cunenta. Gaudryina subserrata, Gyroidina nitlda. 
Valvulineria leniicula. Gavelinella vesca. Cibicidoides apprima a 

ti(IOW) Hedbergella hoUli, H. portsdownensis. WhiteinoHa bdttonensis, W archeocretacea, W baltica, 
Giobigennelfoldes oentonensis 

IV 

cm2.3 Ungulogavelinella globosa.Brotzenella berthelini. Gavelinella vesca ■■ 
cm  ̂ Gavelinalla cenomanica, G. baltica. Ungulogavelinella orbiculata. Cibiddes polyrraphes polyrraphes, 

Neobulimina numerosa, Hedbergella caspia, Thalmanninella appenninica 

Fig. 3. — Foraminifera zonation of Upper Cretaceous of Mangyshiak. 
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condcnsed horizon containing small phosphatic 

pcbbles with reworked lower Aptian fauna. 

The Aptian/Albian boiindary gap including the 

iipper Aptian-ba.sal lowcr Albian (2-3 ammonite 

zones to the wholc middlc-upper Aptian and basal 

Albian). It is an important unconlormity marked 

by a strong erosional and environmentaJ brcalc. 

Traces of upper Aprian are recognisable in rewa- 

shed phosphatic pebbics in Mangyshlak sections. 

There is an unconformity in the toprnnst Albian 

(usually less than one ammonite zone, but in 

some Mangyshlak sections - hall of the stage is 

missing). A gap séparâtes Lower and Upper 

Cretaceous sequences. It is easily recognisable by 

a thick pliosphoritic horizon and by an uncon- 

tormity at uhe base. Ail  hiatuscs are more extensi¬ 

ve in easterly direction in che marginal parts ol 

the basin. Because of the gaps mentioned above, 

the following sequences were recognised in the 

Lower Cretaceous of Mangyshlak. 

Upper Berria.sian-Valanginian unir (T): rhe unir is 

separated by a very strong unconformity at the 

base of che upper Berriasian and by an erosional 

surface at the top of che V^ilanginian. It is a very 

complex member with many small gaps, especial- 

ly in the lower Valanginian part. I his unit begins 

with coarse-grained near-shore sédiments and 

fmishes with rclativcly deep-water clayey sédi¬ 

ments for ibe latesi stage of scquence develop¬ 

ment. It is important that the unit was formed 

mainly under Boréal waier influence with shori- 

lerm peneiraiiori of Tethyan water at its begin- 

ning. 

Upper Haurerivian (r)-Barremian unit (II): the 

unit includes mainly subaeral sédiments. There is 

an erosional surface ai ihe base of ihe scquence 

and another erosional surface at iis top. 

Apcian unit (111): rhe unir scarcs at the transgres¬ 

sive part of the lowcr Aptian with an erosional 

surface and an unconformity at its base. The 

upper limic of unit HT is an erosional surface 

with the condcnsed upper part ol ihc Aptian 

stage. This unit was formed during a tran.sgressive- 

regressive cycle, finished during the late Aptian 

in near-shore ta subaeral (partially) environ- 

ments. The deepest condirions followed by an 

anoxie event exisred during the latesi early-mid- 

dle Aptian. The déposition took place under 

Tethyan water influence. 

Albian unit (IV) is characterLsed by a rapid trans' 

gression and a slow late early to latest Albian 

shallowing. It is separated by an erosional surface 

front che Aptian. At the top. there is a strong 

unconformity with erosional surface and plios- 

phoric condensation overlain bv the Ceno- 

manian. Unit IV is represenced by a trans- 

gre.ssive-rcgres.sive cycle with a change of condi¬ 

tions ai the end of the carly AJbian-bcginning ol 

the middlc Albian. During this rime, rhe sandy 

to .silty-claycy shallow marine .sédimentation 

changed into a near-shore environment. The 

Albian development of Mangyshlak Basin was 

affcctcd by Borcal influence at ihc beginning, by 

séparation front oihet basins in the early lare 

Albian and by an increased influenec of Tethyan 

waters in the late.st Albian. 

Ul'l'F.R Crftackoüs sedimentary units 

Six sedimenrar)’ ̂units compose the succession of 

the Upper Cretaceous in Mangyshlak (Fig. 4). 

Units I-II  are differenriated from those with ter- 

rigenoLis composition: sands. sandstones and 

clays. Units IIl-VI  contain carbonate clays, maris 

and chalk. There are “black beds” on ilic  

Cenomanian/Turonian boundary in the siraii- 

graphically complété sections. 

There i.s only ont* régional unconformity in the 

Upper Cretaceous .succession of Mangyshlak 

area: ar the Cenomanian/Turonian boundary, 

but rclacively complète sections aiso exisr. Many 

small hiaiu.ses .similar to hard grounds are visible 

in the carbojvaie pan ol ail sections of 

MangysWak (Naidin & Kopaevich 1988). The 

genesis of ihe.se hardground.s is explained by a 

combincd effcct of climatic and cusracic agents. 

It is suggested iliai carbonate rocks containing 

hardgrounds are a modification of rhythmically 

bedded strata. 

The clay intercalations or “clays” differ from the 

carbonate sédiments above and below in rhe 

abrupt dccrcasc in the CaCO  ̂amounr. It is assu- 

med that the "clays’’ resuit from submarinc carly 

carbonate biogcochemical dissolution at the sca 

floor caused by an abrupt increase in biological 

produciivily of the pciagic zone (Naidin 6c 

Kopaevich 1988). 

The Upper Cretaceous interval in Mangyshlak 

can be divided in six units. These units and their 
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Fig. 4. — Sedimentary units of lhe Cretaceous of Mangyshiak. 1. clayey sands: 2. clays, siltstone and sandstone alternations; 
3. sands, siltstone and sandstone alternations; 4. soft sandstones; 5, clayey siltstones; 6. sandy maris; 7. clayey maris; 8. maris; 
9, dolomitised maris; 10. marls-sandy mari alternations; 11. clayey dolomites: 12. dolomites; 13, llmeslones; 14, carbonated clays; 
15. main stratigraphical unconformities; 16. cross-bedding; 17. bioturbation; 18. conglomérâtes; 19, phosphoric nodules and pebbles 
{phosphorite horizon); 20. erosional surface; 21. hardground. Roman numerals agréé with sedimentary units. 
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boundaries were formed vmder the influence of 

sea-level changes, but some of them hâve a tecto- 

nic origin. 

Unit I (Cenomanian-lower Turonian): the 

rcmain.s of oystcrs, other bivalves and phosphatic 

nuclei of ammonites are usually présent. The 

foraminifera zones I-IÎI  characterise this séquen¬ 

ce. This unit contains a very pour assemblage of 

benthic foraminifera, but the Cenomanian/ 

Turonian boundary inrerval is characterised hy 

large Hedbergella-Whiteinella planktonic forami¬ 

nifera associarion. 

Unir 11 (middle-upper Turonian-lower Conia- 

cian) lias a hiaru-s in its base. îts sue is different 

in diflerent parts of the area - sometimes a part 

of the Cenomanian or ail of the middle-upper 

Cenomanian and the lower part of the lower 

Turonian arc missing. Thcrc i.s a phosphatic hori¬ 

zon at the base of unit II. This Ls a condenscd 

section, which was formed partly under the 

influetice of sea-level changes (Hancock 1992). 

The beginning of this unit may coincide with 

mark 89.8 Ma in the curve of shorc onlap of 

Haq et al. (1987) (Naidin 1995). Inoceramids, 

brachiopod.s, rare ammonites and echinids are 

présent. The foraminifera zones lY-VIII  charac- 

terisc this succession. Bcnthic/planktonic forami¬ 

nifera ratio is aiways high. but decreases near 

Turonian/Coniacian boundary ("Grandes 

Rosalines” intcrval). 

Unit tll  (upper Coniacian-Santonian) was for¬ 

med duriiig an unstable custatic situation. There 

is a sharp hardground surface at the base of this 

unit. Traces of eustatic transgression arc visible 

towards the end of thLs unit, its beginning raay 

coincide with mark 85 Ma of rhe main curve of 

Haq et al. (1987). This is rhe "Marsupites trans¬ 

gression'’ in Western Europe and in Mangyshlak. 

Remains of inoceramids and erînoids are usually 

pre.sent hcre. The foraminifera zones IX-XIII  

characterise these units. Bcnthic/planktonic fora¬ 

minifera ratio is also high. 

The boundary of units 111 and IV (or Santonian- 

Campanian boundary) shows a small condensa¬ 

tion at this level. Belemnite rostra are abundant 

and remains of inoceramids are rare inside rhis 

unit (Lower Campanian). Many small echinids 

{Offaster Desor, Galeola Klein) are found in the 

lower part of this unit. The upper part is charac- 
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terised by belemnite.s, rare ammonites and abtm- 

danc small and large echinids also. Very rich 

assemblage of foraminifera is présent, benthic 

foraminifera prevatl. The beginning of Unir V 

(middlc Campanian) coincides with mark 

77-5 Ma. The eustatic rise of sea-lcvel took place 

at this time and tlie transgression peak prohably 

coincide with mark 7.3.5 Ma of Hancock (1992) 

(Naidin 1995). 

Unit VI consi.sts of chaJk of Maastrichiiari âge in 

Mangyshlak. The lower boundary of this unit is 

different in different places; a continuous transi¬ 

tion or a small or big hiatus in the Southern 

Aktau Mountains. The upper Maastrichtian part 

of the unit bas a régressive character with short 

transgressive impulse towards the end. so callcd 

'^elegans transgrcssioïC (mark 67.5 or 68.5 Ma: 

Wicher 1953). The bcnthic/planktonic foramini¬ 

fera ratio decreases sharply at this level. This Late 

Maastrichtian short but intensive transgression is 

clearly reA^ealcd by scdimeniological and structu¬ 

ral properties and was also shown by the last out- 

burst in the appearancc of new globotruncanid 

taxa (Maslakova 1978). Many different fossil 

remains exist tn this unit: bclemnitcs, ammo¬ 

nites, oviters-, braclTiopods, echinids. The top ol 

unit VI coincides with the eustatic fall of the sea- 

level at the Maastrichrian/Danian boundary. The 

biological crisis is fixed at this boundary, al! 

remain.s ot ammonites, belemnites, inoceramids 

and practically ail planktonic foraminifera disap- 

peared. Ail  the sections show a hiatus in the base 

ot the Danian. only two Mangyshlak sections 

(Koshak and Kj^lsai) arc marked by “boundary 

clay” with iridium in this intcrval. 

CONCIUSION 

From the data presented, the following stages in 

rhe development of Mangyshlak during the 

Cretaceous can be recognised. 

K A time of terrigenous sedimenration: 

- sédimentation in a basin with longitudinal 

connections with strong boréal influence and 

smaller Tethyan invasions: upper Berriasian- 

Valanginian; 

— sédimentation in continental conditions: upper 

(?) Hauterivian-Barremian; 

417 I 



Kopaevich L. F., Alekseev A. S., Baraboshkin E. Yu. & Beniamovskii V. N. 

- sédimentation in a basin wich longitudinal to 

latitudinal connections, with Tethyan influence: 

Aptian; 

- sédimentation in a basin longitudinal to latitu- 

dinaJ, but prcdominanrly latitudinal connections 

with shon Borcal and Tethyan incursions and 

with partial basin isolation: Albian; 

- sédimentation in a laritudinal-oriented basin of 

European Palaeobiogcographic Région: 

Cenomanian-carly Turonian. 

2. A pcriod of carbonate sédimentation in the 

“Chalk sea” Basin of European Palaeo- 

biogeographic Région: middle Turonian- 

Maastrichtian. 
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